The influence of progesterone alone and in combination with estradiol on ventricular action potential duration and triangulation in response to potassium channel inhibition.
Females are at increased risk for torsades de pointes (TdP). Some evidence suggests that progesterone may protect against TdP, but few data exist regarding the effects of progesterone on cardiac repolarization. We determined the effects of progesterone alone and in combination with estradiol on ventricular action potential duration (APD) and triangulation in response to potassium channel inhibition. Female New Zealand white rabbits (n = 30) underwent ovariectomy and were implanted with 21-day sustained release pellets (each n = 6): progesterone; estradiol; progesterone; & estradiol combined; dihydrotestosterone (DHT); and placebo. After 20 days, hearts were excised, mounted, perfused with modified Krebs-Henseleit buffer, and paced at 150 bpm. After baseline measurements, hearts were perfused with quinidine 3 μmol/L. The degree of quinidine-associated prolongation of ventricular APD at 90% repolarization (APD(90) ) in the progesterone group was significantly less than that in the estradiol and the combined estradiol and progesterone groups, and not significantly different than in the DHT group. The degree of prolongation of action potential triangulation (APD(90) - APD(30) ) in hearts from progesterone-treated rabbits was significantly less than that in the estradiol group, and not significantly different from that in hearts from DHT-treated rabbits. There were no significant differences in quinidine effects on ventricular APD(90) or action potential triangulation between hearts exposed to estradiol alone or those exposed to both estradiol and progesterone. Progesterone protects against prolongation of APD(90) and triangulation associated with potassium channel inhibition. However, progesterone does not attenuate the effects of estradiol on prolongation of ventricular APD(90) associated with potassium channel inhibition.